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DETAILED ACTION 



Election/Restrictions 



1. 



Applicant's election without traverse of claims 17-33 and 50 - 101 in Paper No. 8 is 



acknowledged. 



Claim Rejections - 35 USC § 112 



2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 83 and 89 are rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Claim 83 recites the limitation "exposing selected regions of said layer of polysilicon". It 
is not clear how you can expose a layer of polysilicon. For the purposes of this office action 
"said layer of polysilicon" will be considered "said photoresist" in this claim. 

Claim 89 recites the limitation "exposing selected regions of said layer of metal silicide". 
It is not clear how you can expose a layer of metal silicide. For the purposes of this office action 
"said layer of metal silicide" will be considered "said photoresist" in this claim. 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 



Claim Rejections - 35 USC §103 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 17 and 19 - 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fischer et al. in view of Sandhu. 

Fischer et al. discloses a method of fabricating a fuse upon a semiconductor device in 
figures 1-3. 

With regard to claim 17, In figure 1 Fischer et al. discloses disposing a layer of 
conductive material (11) over an insulative structure (10) of the semiconductor device. Fischer 
also discloses in figure 1 patterning the layer of conductive material to define at least two spaced 
apart regions of conductive material through which (111) the insulative structure is exposed. 
Fischer et al. discloses in figure 2 disposing a second conductive layer (12) over the 
semiconductor device, including adjacent to the at least two regions and to the insulative 
structure exposed between the at least two regions. In figure 3 Fischer et al. discloses patterning 
the second conductive layer so as to define at least two terminal regions of the fuse, each of 
which is in contact with a corresponding one of said at least two regions of conductive material, 
and a central region disposed between the at least two terminal regions and in contact with the 
insulative structure. Fischer et al. does not disclose the second conductive layer as a metal 
silicide. Sandhu teaches disposing a conductive layer of metal silicide in figure 1 and 2. It 
would have been obvious to one of ordinary skill in the art at the time of the present invention to 
use the metal silicide layer of Sandhu in the method of fabricating a fuse upon a semiconductor 
device of Fischer et al. in order to use the properties of low bulk resistance and low stress of the 
metal silicide as stated by Sandhu in column 1, lines 12-21. 
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With regard to claims 19, the method of Fischer et al. discloses in column 3, lines 42 - 50 
patterning the layer of conductive material comprising disposing a mask over the semiconductor 
device and removing selected regions of the layer of conductive material through the mask. 

With regard to claim 20, Fischer et al. does not disclose that the mask is photoresist. It is 
well known in the art to dispose a photoresist mask onto the semiconductor device, expose 
selected regions of the photoresist and develop the selected regions. It would have been obvious 
to one of ordinary skill in the art at the time of the present invention to use the photoresist 
method in the method of Fischer et al. in order to pattern the metal layer. 

With regard to claims 21 and 22, the method of Fischer et al. discloses in column 3, lines 
34 - 50 that the removing comprises isotropically etching the selected regions of the layer of 
conductive material through the mask. 

With regard to claim 23, Fischer et al. does not disclose etching the selected regions of 
the layer of conductive material with a wet etch. It is well known in the art that etching can 
comprise wet etching the selected regions of the layer of conductive material It would have 
been obvious to one of ordinary skill in the art to use the wet etching method in the process of 
Fishcer et al. in order to etch the conductive material with tapered edges. 

With regard to claim 24, Fischer et al. discloses in column 2, lines 45 - 48 disposing the 
layer of conductive material comprises chemical vapor depositing the layer of conductive 
material. 

With regard to claim 25 and 26, Fischer et al in view of Sandhu discloses in figure 1 of 
Sandhu that depositing the layer of metal silicide (12) comprises chemical vapor depositing the 
layer of metal silicide. Sandhu also discloses the metal silicide is tungsten silicide. 
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With regard to claim 27, the method of Fischer et al. in view of Sandhu inherently 
discloses patterning the layer of metal silicide comprising disposing a mask over the 
semiconductor device and removing selected regions of the layer of metal silicide through the 
mask. 

With regard to claim 28, Fischer et al. in view of Sandhu does not disclose that the mask 
is photoresist. It is well known in the art to dispose a photoresist mask onto the semiconductor 
device, expose selected regions of the photoresist and develop the selected regions. It would 
have been obvious to one of ordinary skill in the art at the time of the present invention to use the 
photoresist method in the method of Fischer et al. in view of Sandhu in order to pattern the metal 
silicide. 

With regard to claims 29 and 30, the method of Fischer et al. in view of Sadhu inherently 
discloses that the removing comprises anisotropically etching the selected regions of the layer of 
metal silicide. 

With regard to claim 31, Fischer et al. does not disclose etching the selected regions of 
the layer of the metal silicide with a dry etch. It is well known in the art that etching can 
comprise dry etching the selected regions of the layer of metal silicide. It would have been 
obvious to one of ordinary skill in the art to use the dry etching method in the process of Fischer 
et al. in view of Sandhu in order to etch the metal silicide with vertical edges. 

With regard to claim 32, it is inherent that a contact is disposed in communication with at 
least one of the at least two terminal regions. 

With regard to claim 33, it is inherent that another contact is disposed in communication 
with another of the at least two terminal regions. 
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6. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fischer et al. in 
view of Sandhu as applied to claim 17 above, and further in view of Szluk et al. 

With regard to claim 18, Fischer et al. does not disclose that disposing the layer of the 
conductive material comprises disposing polysilicon onto the insulative structure. Szluk et al. 
discloses disposing polysilicon (22) as a conductive material for a fuse structure (50) in figures 1 
- 5. It would have been obvious to one of ordinary skill in the art at the time of the present 
invention to dispose the polysilicon of Szluk et al. in the method of Fischer et al. in order to 
dispose a conductive material layer that will be both part of the fuse component and a gate 
electrode as stated by Szluk et al. in column 2, lines 39-43. 

7. Claims 50, 51, and 55 - 68 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fischer et al. in view of Sandhu, and further in view of Szluk et al. 

With regard to claim 50, Fischer et al. discloses in figures 1 - 3 a method of fabricating a 
fuse. Fischer et al. discloses in figure 1 fabricating spaced (111) apart regions comprising a first 
conductive layer (1 1) on an insulative structure (10) of a semiconductor device. Fischer et al. 
discloses in figures 2 and 3 fabricating a fuse comprising a second conductive layer (12), 
including a central region disposed adjacent the insulative structure and between the spaced apart 
regions and at least two terminal regions disposed on opposite ends of the central region and 
adjacent the space apart regions. Fischer et al. does not disclose that the first conductive layer 
comprises polysilicon on the insulative structure. Szluk et al. discloses polysilicon (22) as a 
conductive layer for a fuse structure (50) in figures 1-5. It would have been obvious to one of 
ordinary skill in the art at the time of the present invention to dispose the polysilicon of Szluk et 
al. in the method of Fischer et al. in order to use a first conductive layer that will be both part of 
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the fuse component and a gate electrode as stated by Szluk et al. in column 2, lines 39-43. 
Fischer et al. does not disclose the second conductive layer as a metal silicide. Sandhu teaches a 
conductive layer of metal silicide in figure 1 and 2. It would have been obvious to one of 
ordinary skill in the art at the time of the present invention to use the metal silicide layer of 
Sandhu in the method of fabricating a fuse upon a semiconductor device of Fischer et al. in order 
to use the properties of low bulk resistance and low stress of the metal silicide as stated by 
Sandhu in column 1, lines 12-21. 

With regard to claim 51, Fischer et al. discloses in figure 1 disposing the first conductive 
layer onto the insulative structure, and patterning the conductive material. As applied above the 
first conductive layer is polysilicon. 

With regard to claims 55, the method of Fischer et al. discloses in column 3, lines 42 - 50 
patterning comprises disposing a mask adjacent the first conductive layer and removing selected 
regions of the conductive layer through the mask. As applied above the first conductive layer is 
polysilicon. 

With regard to claim 56, Fischer et al. does not disclose that the mask is photoresist. It is 
well known in the art to dispose a photoresist adjacent the first conductive layer, expose selected 
regions of the photoresist and develop the selected regions. It would have been obvious to one of 
ordinary skill in the art at the time of the present invention to use the photoresist method in the 
method of Fischer et al. in order to pattern the first conductive layer. As applied above the first 
conductive layer is polysilicon. 
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With regard to claims 57 and 58, the method of Fischer et al. discloses in column 3, lines 
34 - 50 that the removing comprises isotropically etching the selected regions of the first 
conductive layer through the mask. As applied above the first conductive layer is polysilicon. 

With regard to claim 59, Fischer et al does not disclose etching the selected regions of 
the first conductive layer with a wet etch. It is well known in the art that etching can comprise 
wet etching the selected regions first conductive layer. It would have been obvious to one of 
ordinary skill in the art to use the wet etching method in the process of Fishcer et al. in order to 
etch the first conductive layer with tapered edges. As applied above the first conductive layer is 
polysilicon. 

With regard to claim 60, Fischer et al. discloses in figure 2 disposing the second 
conductive layer adjacent the spaced apart regions and the insulative structure exposed 
therebetween. As applied above the second conductive layer is a metal silicide. 

With regard to claim 61 and 62, Fischer et al. in view of Sandhu discloses in figure 1 of 
Sandhu that depositing the layer of metal silicide (12) comprises chemical vapor depositing the 
layer of metal silicide. Sandhu also discloses the metal silicide is tungsten silicide. 

With regard to claim 63, the method of Fischer et al. in view of Sandhu inherently 
discloses patterning the layer of metal silicide comprising disposing a mask over the 
semiconductor device and removing selected regions of the layer of metal silicide through the 
mask. 

With regard to claim 64, Fischer et al. in view of Sandhu does not disclose that the mask 
is photoresist. It is well known in the art to dispose a photoresist mask onto the semiconductor 
device, expose selected regions of the photoresist and develop the selected regions. It would 
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have been obvious to one of ordinary skill in the art at the time of the present invention to use the 
photoresist method in the method of Fischer et al. in view of Sandhu in order to pattern the metal 
silicide. 

With regard to claims 65 and 66, the method of Fischer et al. in view of Sadhu inherently 
discloses that the removing comprises anisotropically etching the selected regions of the metal 
silicide. 

With regard to claim 67, Fischer et al. does not disclose etching the selected regions of 
the layer of the second conductive layer with a dry etch. It is well known in the art that etching 
can comprise dry etching the selected regions of the layer of second conductive layer. It would 
have been obvious to one of ordinary skill in the art to use the dry etching method in the process 
of Fischer et al. in view of Sandhu in order to etch the metal silicide (as applied above the second 
conductive layer is metal silicide) with vertical edges. 

With regard to claim 68, Fischer et al. discloses in figures 2 and 3 the patterning of the 
second conductive layer comprises defining the at least two terminal regions of the fuse adjacent 
the spaced apart regions and the central region of the fuse adjacent the insulative structure. As 
applied above the second conductive layer is metal silicide. 

8. Claims 52 - 54, 69 and 70 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fischer et al. in view of Sandhu, and further in view of Szluk et al. as applied to claims 50 and 51 
above, and further in view of Degelormo et al. 

Fischer et al. in view of Sandhu, and further in view of Szluk et al. does not disclose 
disposing the polysilicon by chemical vapor deposition. Degelormo et al. teaches in column 6, 
lines 60-63 of chemical vapor depositing doped polysilicon wherein doping occurs substantially 
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simultaneously with the disposing. The method of Degelormo et al. would further allow the 
spaced apart regions of polysilicon to be doped, and the doping to occur substantially 
simultaneously with disposing polysilicon on the insulative structure. It would have been 
obvious to use the polysilicon disposing method of Degelormo et al. in the method of Fischer et 
al. in view of Sandhu, and further in view of Szluk et al. in order to make lower resistance 
polysilicon as stated by Degelormo et al. in column 6, lines 32-35. 
9. Claims 71, 80 - 86, 88 - 92 and 101 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fischer et al. in view of Szluk et al. in view of Bohr et al. 

With regard to claim 71, Szluk et al. discloses in figures 1 - 5 a method of substantially 
simultaneously fabricating a gate and a fuse on a semiconductor substrate. Szluk et al. in figure 
1 disposes a layer of insulative material (26, 24) over at least an exposed region of the 
semiconductor substrate (13). Szluk et al. in figure 1 also disposes a layer of polysilicon (22, 23) 
over the semiconductor substrate, including over the layer of insulative material and over field 
oxide regions (14) disposed on the semiconductor substrate. Szluk et al. further discloses in 
figure 1 patterning at least regions of the layer of polysilicon (22) disposed over at least one field 
oxide region of the field oxide regions. Szluk et al. does not disclose forming a layer of metal 
silicide on the layer of polysilicon. Bohr et al. teaches in figure la and lb and column 3, lines 6 
- 14 disposing a layer of metal silicide on a layer of polysilicon and patterning at least the layer 
of metal silicide to define the fuse and the gate therefrom. It would have been obvious to use the 
metal silicide layer and patterning of Bohr et al. in the method of Szluk et al. in order to form the 
polysilicon and silicide layer of the fuse device by the same processing steps used to produce the 
polysilicon and silicide gate layers as stated by Bohr et al. in column 3, lines 7-11. 
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With regard to claims 80 and 81, Szluk et al. discloses in figure 1 patterning gate regions 
of the layer of polysilicon. It is inherent that the patterning the gate regions occurs substantially 
simultaneously with the patterning the at least regions of the layer of polysilicon. 

With regard to claim 82, the method of Szluk et al. inherently comprises disposing a 
mask over the layer of polysilicon and removing selected regions of the layer of polysilicon 
through the mask. 

With regard to claim 83, Szluk et al. does not disclose that the mask is photoresist. It is 
well known in the art to dispose a photoresist mask onto a semiconductor device, expose selected 
regions of the photoresist and develop the selected regions. It would have been obvious to one of 
ordinary skill in the art at the time of the present invention to use the photoresist method in the 
method of Szluk et al. in order to pattern the polysilicon. 

With regard to claims 84 and 86, the method of Szluk et al. inherently discloses that the 
removing comprises anisotropically etching the selected regions. 

With regard to claim 85, Szluk et al. does not disclose etching the selected regions with a 
dry etch. It is well known in the art that etching can comprise dry etching the selected regions. 
It would have been obvious to one of ordinary skill in the art to use the dry etching method in the 
process of Szluk et al. in order to etch the polysilicon to have vertical sidewalls. 

With regard to claim 88, the method of Szluk et al. in view of Bohr et al. defining the 
gate from at least the layer of metal silicide inherently comprises disposing a mask over the layer 
of metal silicide and removing selected regions of the layer of metal silicide through the mask. 

With regard to claim 89, Szluk et al. in view of Bohr et al, does not disclose that the mask 
is photoresist. It is well known in the art to dispose a photoresist mask over a layer of metal 
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silicide, expose selected regions of the photoresist and develop the selected regions. It would 
have been obvious to one of ordinary skill in the art at the time of the present invention to use the 
photoresist method in the method of Szluk et al. in view of Bohr et al. in order to pattern the 
metal silicide. 

With regard to claims 90 and 92, the method of Szluk et al in view of Bohr et al. 
inherently discloses that the removing comprises anisotropically etching the selected regions. 

With regard to claim 91, Szluk et al. in view of Bohr et al. does not disclose etching the 
selected regions with a dry etch. It is well known in the art that etching can comprise dry etching 
the selected regions. It would have been obvious to one of ordinary skill in the art to use the dry 
etching method in the process of Szluk et al. in view of Bohr et al. in order to etch the metal 
silicide to have vertical sidewalls. 

With regard to claim 101, Szluk et al. discloses in figure 1 doping at least one source 
region (18) and at least one drain region (19) of the semiconductor substrate, the at least one 
source region and the at least one drain region disposable adjacent the gate on opposite sides 
thereof 

10. Claim 72 is rejected under 35 U.S.C. 103(a) as being unpatentable over Szluk et al. in 
view of Bohr et al. as applied to claim 71 above, and further in view of Degelormo et al. 

Szluk et al. in view of Bohr et al. does not disclose disposing the polysilicon by chemical 
vapor deposition. Degelormo et al. teaches in column 6, lines 60-63 of chemical vapor 
depositing doped polysilicon. It would have been obvious to use the polysilicon disposing 
method of Degelormo et al. in the method of Szluk et al in view of Bohr et al. in order to make 
lower resistance polysilicon as stated by Degelormo et al. in column 6, lines 32-35. 
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1 1 . Claims 73 - 79 are rejected under 35 U.S.C 103(a) as being unpatentable over Szluk et 
al. in view of Bohr et al. as applied to claim 71 above, and further in view of Fischer et al. 

With regard to claims 73 and 74, the method of Szluk et al. in view of Bohr et al. does 
not disclose defining at least two spaced apart regions of polysilicon. Fischer et al. teaches in 
figure 1 patterning regions (11) comprising defining at least two spaced apart regions of a 
conductor layer on the at least one field oxide region (10) and between which a portion of the at 
least one field oxide region is exposed. Fischer et al. also teaches in figure 2 and 3 defining a 
fuse comprising defining a central region (11 1) disposed adjacent and substantially between the 
at least two spaced apart regions and defining at least two terminal regions, each terminal region 
continues with an end of the central region and disposed adjacent one of the at least two spaced 
apart regions. It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to pattern the silicon layer of Szluk et al with the two spaced apart regions of 
Fischer et al. in order to create a laser-programmable or electric-current-programmable link 
features having locally reduced cross-sectional area resulting from locally reduced thickness of a 
conductive path, while width remains essentially constant, as stated by Fischer et al. in column 1, 
lines 60 - 65. 

With regard to claim 75, the method of Szluk et al. in view of Bohr et al. and further in 
view of Fischer et al. defining the at least two spaced apart regions inherently comprises 
disposing a mask over the layer of polysilicon and removing selected regions of the layer of 
polysilicon through the mask. 

With regard to claim 76, Szluk et al. in view of Bohr et al. and further in view of Fischer 
et al. does not disclose that the mask is photoresist. It is well known in the art to dispose a 
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photoresist mask over a layer of polysilicon, expose selected regions of the photoresist and 
develop the selected regions. It would have been obvious to one of ordinary skill in the art at the 
time of the present invention to use the photoresist method in the method of Szluk et al. in view 
of Bohr et al. and further in view of Fischer et al. in order to pattern the polysilicon. 

With regard to claims 77 and 79, the method of Szluk et al. in view of Bohr et al. and 
further in view of Fischer et al. inherently discloses that the removing comprises isotropically 
etching the polysilicon. 

With regard to claim 78, Szluk et al. in view of Bohr et al. does not disclose etching the 
selected regions with a wet etch. It is well known in the art that etching can comprise wet 
etching the selected regions of polysilicon. It would have been obvious to one of ordinary skill 
in the art to use the wet etching method in the process of Szluk et al. in view of Bohr et al. and 
further in view of Fischer et al. in order to etch the polysilicon to have slanted side walls. 

12. Claim 87 is rejected under 35 U.S.C. 103(a) as being unpatentable over Szluk et al. in 
view of Bohr et al. as applied to claim 71 above, and further in view of Sandhu. 

Szluk et al. in view of Bohr et al. does not disclose disposing metal silicide by chemical 
vapor deposition. Sandhu teaches in figure 1 disposing a layer of metal silicide comprising 
chemical vapor depositing the layer of metal silicide (12). It would have been obvious at the 
time of the present invention to use the disposing of metal silicide method of Sandhu in the 
method of Szluk et al. in view of Bohr et al. in order to use the properties of low bulk resistance 
and low stress of the metal silicide as stated by Sandhu in column 1, lines 12-21. 

13. Claims 93 - 100 are rejected under 35 U.S.C. 103(a) as being unpatentable over Szluk et 
al. in view of Bohr et al. as applied to claim 71 above, and further in view of Ukeda et al. 
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Szluk et al. in view of Bohr et al. do not disclose removing exposed regions of 
polysilicon through the layer of metal silicide or removing exposed regions of the insulative 
material through the layer of polysilicon. Ukeda et al. discloses in figures If and lg and columns 
3 and 4, lines 64 - 67 and 1-15 respectively removing exposed regions of polysilicon (3) 
through a layer of metal silicide (7) by anisotropically, dry etching the exposed regions. Ukeda 
et al. also discloses in figures If and lg and columns 3 and 4, lines 64 - 67 and 1-15 
respectively removing exposed regions of the layer of insulative material (2) through the layer of 
polysilicon by anisotropically, dry etching the exposed regions of insulative material. It would 
have been obvious to one of ordinary skill in the art at the time of the present invention to use the 
removing methods of Ukeda et al. in the method of Szluk et al. in view of Bohr et al. in order to 
complete the formation of a transistor furnished with a gate electrode as described by Ukeda et 
al. in column 4, lines 10-15. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Park et al teaches forming a fuse with two spaced apart regions of a conductive 
material whereby another conductive material overlies the insulative material between the spaced 
apart regions. Peyre-Lavigne et al, Froehner, Sur, Jr. et al., Bryant et al., Makai, Price, and 
Ramachandra et al. all disclose methods of making a fuse. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul E Brock II whose telephone number is (703)308-6236. The 
examiner can normally be reached on 8:30 AM-5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (703)308-1690. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)308-7722 for regular 
communications and (703)308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 



Paul E Brock II 
December 19, 2000 




